In Section 3 we prove the main theorem of the r(L 1 (Q))-limit of the functional J e and we use this result to analyze the behaviour of a L*(£2) limit of a minimizing sequence for E e .
In Section 4 we prove a compactness result that allows us to extract a h l (Q) convergent subsequence of any sequence (vg) such that J e (v e ) < C <©© for all e > 0. In particular, we conclude that any sequence of minimizers of Eg admits a subsequence converging in JJ(Q) to a minimizer of EQ with a minimal interfacial area.
FUNCTION^ OF BOUNDED VARIATION AND SETS WITH FINITE PERIMETER.
In this section we discuss very briefly the concepts of functions of bounded variation and perimeter of a set. We will restrict ourselves to the properties that will be of later use in this paper. where H^ is the n-1 dimensional Hausdorff measure.
The next two results are taken from STERNBERG [14] . The first lemma states that every set with finite perimeter can be approximated by sets with smooth boundaries and Lemma 2.4 asserts the smoothness of the signed distance function to the boundary of a sufficiently regular set Lemma 2.3.
Let A be a subset of Cl such that Per^A) < <*> and 0 < meas (A) < meas (£2). There exists a sequence of open sets {A k } satisfying the following properties: We will also use the coarea formula (see FEDERER [3] )
for all measurable functions f and lipschitz h. For more details on these subjects we refer the reader to De GIORGI [2] and GIUSTT [4] .
THE r-LIMIT OF A FAMILY OF FUNCTIONALS OF VECTOR VALUED FUNCTIONS.
In 
By (H3) we have that J e (u) < ~ only if u e H l (Q; R N ).
Our main theorem states that the J o is the rC 
Proof. It is easy to check that Kj £ Kj. Next we show that Lemma 3.2 and the hypothesis (HI) yield the following result.
Lemma 3.4. Proof, (i) Let x and y be two points in R N and let y be an arbitrary piecewise C 1 curve joining a to x.Then we have
<|>(y)< fTds+ f Tds
where [x, y] denotes the segment in R N with endpoints x and y. Therefore, it follows that
<|>(y)<<|>(x) + M|x-y|
and, in a similar way
<|>(x)<<|>(y) + M|x-y|.
Hence, we conclude that
(ii) Using an argument identical to that of part (i), it is easy to show that
|V(<|)ou)(x)| < T(u(x)) | Vu(x)| a.e. xeflifue C l (Q). (3.9)
Let u e H l (Cl; R N ) and consider a sequence u k e C (Q) such that u k -» u in H 1 .
Since T € L°°, by (3.9) (V((|>*uj c )) is bounded in L 2 , and hence it converges weakly in L 2 .
Moreover, by (i) 4>ou € L 2 and so <| >ou € H 1^; R N ). Finally, since T(u k ) |Vu k | converges weakly in L 2 to T(u) |Vu| we conclude that (3.9) still holds for u. Define the function Uo:=XAa+ From the fact that it follows that u e -> UQ in L P strong, for all 1 < p <©o, which, together with (4.2), permits us to conclude that (for some subsequence)
Remark 4.7. From the previous theorem and Remark 3.12 we deduce that every sequence of solutions of (P € ) (i.e. minimizers of E £ ) admits a subsequence converging in L 1 to a solution of (P o ) with minimal interfacial area.
FINAL COMMENTS.
We remark that our hypotheses are considerably weaker then those found in the literature for the case N = 1. In fact, in order to establish the L 1 compactness it is often assumed that W grows Added in proof: After submission of this article we learned of an analogous result obtained by P. STERNBERG for N = 2. His analysis requires W to be more regular and grow at least quadratically at infinity.
